We present a new set of radial-velocity measurements of the spectroscopic binary HD 165052 obtained by disentangling of high-resolution optical spectra. The longitude of the periastron (̟ = 60 ± 2 degrees) shows a variation with respect to previous studies. We have determined the apsidal motion rate of the systeṁ ̟ = 12.1 ± 0.3
INTRODUCTION
O-type stars are objects that deserve great astrophysical interest. Usually, they are located in star forming regions where, due to their high-velocity winds and intense UV radiation, they determine the dynamical and ionization state of the neighboring interstellar medium. The turbulence they generate in the interstellar medium drives galactic dynamos. Furthermore, their high luminosities dominate the radiation of their birth regions, open clusters, spiral arms and even entire galaxies. Besides, by mean of their explosive end as supernovae, they play a key role in the chemical evolution of the interstellar medium and therefore in the metal enrichment of the successive generations of stars. However, several features of O-type stars are still poorly known. Specially their masses represent a fundamental astrophysical parameter, which is still highly uncertain for various spectral subtypes. For this reason, to establish constraints to the masses ⋆ This work is based on observations made with three facilities: the J. Sahade telescope at Complejo Astronómico El Leoncito (CASLEO), the du Pont telescope at Las Campanas Observatory (LCO), and the 2.2-m telescope at La Silla Observatory (ESO) under programmes ID 083.D-0589 and 087.D-0946 † E-mail: gferrero@fcaglp.unlp.edu.ar ‡ Visiting Astronomer, CASLEO (operated under agreement between the Consejo Nacional de Investigaciones Científicas y Técnicas de la República Argentina and the National Universities of La Plata, Córdoba and San Juan). § Visiting Astronomer, LCO. ¶ Member of the Carrera del Investigador Científico, Comisión de Investigaciones Científicas de la Provincia de Buenos Aires, La Plata, Argentina.
of O-type stars is a very important task. The most direct and reliable method to determine stellar masses is the analysis of the Keplerian motion in detached double-lined eclipsing binary systems. The photometric and spectroscopic observation of such systems, and the subsequent analysis of the variations in their brightness and radial velocities (RV), allows to calculate the parameters of their orbital motion and the minimum masses of their components. Furthermore, the observation of eclipses indicates that the orbital plane lies close to the line of sight (i. e. its inclination i is close to 90
• ). Then, using adequated models of stellar structure, it is possible to derive absolute stellar masses. However, it should be emphasized that this can be done only for a very limited number of systems, since the constraint i ∼ 90
• is quite strong.
In close binaries, due to the proximity of the companion the stars are no longer spherical. This leads to the occurrence of finite quadrupolar, and higher, momenta of the gravitational field (cf. Sterne 1939) . These momenta force eccentric orbits to precess -i.e. modifies the position of the periastron (apside or apse)-. Additionally, General Relativity predicts a secular apsidal motion, which is independent of the classical contributions, but it is related again with the components masses (cf. Levi-Civita 1937) . It has been shown that the knowledge of the apsidal motion rate (AMR) allows to estimate absolute masses in massive close binary systems with unknown orbital inclination even in the case of non-eclipsing binaries (Benvenuto et al. 2002, B02) . From a theoretical point of view, the AMR is strongly dependent on the radii and internal structure of the stars of the pair. So, the masses determined by this method will be model dependent. In any case, accurate RV measurements and improved stellar evolutionary models make currently feasible its use in reliable mass determinations. In order to increase the number of O-type stars with determined absolute masses we are conducting a systematic high-resolution spectroscopic monitoring of binary systems with eccentric orbits with the aim of calculating their masses taking advantage of this method.
One of the objects that we are studying is HD 165052 (= CD -24 13864; α2000 = 18 h 05 m 10.6 s , δ2000 = −24
• 23'55"; V = 6.87) an O-type double-lined spectroscopic binary star member of the open cluster NGC 6530 in the H ii region M8 (the Lagoon Nebula). It was first catalogued in the Cordoba Durchmusterung by Thome (1892) . Plaskett (1924) discovered variations in the RV of this star, while double lines in its spectrum were first noticed by Conti (1974) . Morrison & Conti (1978) presented the first orbital solution for the system (see Table 3 ). An improved circular orbital solution was calculated by Stickland, Lloyd, & Koch (1997, S97) adding RV measurements from IUE spectra. A few years later, Arias et al. (2002, A02) analysed highresolution optical spectra, and determined a slightly eccentric (e = 0.09) orbital solution. They fitted the previous RV data with their own solution and found evidence of apsidal motion. Linder et al. (2007, L07 ) determined a new orbital solution for the system which agrees with the A02 one.
In order to establish (or rule out) the AMR in HD 165052 we have systematically observed this star between 2008 and 2010, and gathered a set of high-resolution spectra (see Sec. 2). Using the technique of disentangling (cf. González & Levato 2006) we have measured the RVs and simultaneously obtained separated spectra of the two components of the binary (see Sec. 3.1). This procedure allowed us to re-classify the spectra of both components (Sec. 3.2) and to fit a new orbital solution (Sec. 3.4). We have confirmed the existence of apsidal motion and measured the AMR for the first time (Sec. 3.5). Then, applying the method mentioned above (B02) we have calculated the masses of the system components (Sec. 3.6).
OBSERVATIONS
We have acquired 37 high-resolution spectra of HD 165052 (see journal of observations on Table 2 ): 29 at CASLEO, Argentina, with the 2.15-m Jorge Sahade telescope between 2008 August and 2010 August using the REOSC SEL 1 Cassegrain spectrograph in cross-dispersion mode; 5 at Las Campanas Observatory (LCO), Chile, with the Irénée du Pont 2.5-m telescope using the Echelle Spectrograph in May 2010; and 3 additional spectra using FEROS at ESO La Silla, Chile, with the 2.2-m telescope in 2009 May. The spectra taken at LCO and ESO La Silla belong to the "OWN Survey" program (Barbá et al. 2010) . The mean signal to noise ratio (SNR) of all these spectra is ∼ 200. Technical details of the instrumental configurations can be found in Table 1 . All the spectra were reduced using the standard routines of IRAF 2 . At CASLEO every night we have taken at least one 1 Spectrograph Echelle Liège (jointly built by REOSC and Liège Observatory, and on a long term loan from the latter.) 2 IRAF is distributed by the National Optical Astronomy Observatories, which are operated by the Association of Universities for spectrum of the star HD 137066, a RV standard established using CORAVEL photoelectric scanner by Andersen et al. (1985) with vr = −8.72 ± 0.15 km s −1 . We have also observed the B0V star τ Sco, considered as a rotational velocity standard in the Slettebak et al. (1975) system with v sin i < 10 km s −1 . The latter spectra were taken with the same instrumental configuration as those of HD 165052 and averaged to achieve a SNR 600 in the region of interest.
Spectra from CASLEO and LCO were calibrated using comparison spectra taken after every single exposition from a Th-Ar lamp.
RESULTS AND DISCUSSION

Disentangling and radial velocity measurements
In order to measure the RVs, we applied the disentangling method described by González & Levato (2006) which allows to separate simultaneously the spectra of the binary components. This iterative procedure consists in using alternatively the spectrum of one component to calculate the spectrum of the other one. In each step, the spectrum of one star is used to subtract its spectral features from the composite one. Then, the RVs are measured in the resulting single-lined spectra. This spectra are shifted appropriately and combined to compute the new spectrum of each component.
We have started the iterations using a template spectrum of the secondary star taken from the grid of stellar atmosphere models in the TLUSTY database (Lanz & Hubeny 2003) with solar metallicity 3 , T eff,2 = 35000K and a log g2 = 4.0 that corresponds to main sequence star (cf. Sec. 3.2). The T eff was chosen adopting the spectral type calibration of Martins, Schaerer, & Hillier (2005) . The template was convolved to the projected rotational velocity estimated by Morrison & Conti (1978) . As it has been shown by González & Levato (2006) these initial guesses do not affect the final results.
The method also requires a RV initial value for each spectrum. A first raw measurement of the central wavelengths of the spectral lines He i λλ 4471, 4921, 5876, He ii λλ 4686 and 5411 was made using splot task of IRAF.
The RVs calculated from these lines were averaged to obtain a first estimate of the RV of each component. Instead, during disentangling iterations the cross-correlation function was calculated over a disjoint sample region composed by 17 wavelengths intervals, each ∼10Å wide, taken around the following spectral lines: He i λλ 3819, 4026, 4387, 4471, 4713, 4921, 5015, 5875 , He ii λλ 4200, 4542, 4686, 5411, C iv λλ 5801, 5812, O iii λ 5592, Mg ii λ 4481 and Si iv λ 4088. The RVs thereby measured are listed in Table 2 and reproduced as mean RVs in the Table B2 . In order to provide detailed data for future works, we have subsequently defined several sampling regions, each one around a single spectral line, and compute the crosscorrelation separately for each region. So we have measured the RVs of the individual lines listed in Table B2 . The spectral lines selected were the same of A02 to allow for a comparison with that work. As it can be seen in Appendix B2, the overall behavior of the RVs of the individual lines agrees with that of the mean RV.
Spectral analysis
We have visually compared our disentangled spectra with those of the atlas of spectral standards published by Sota et al. (2011) using the MGB code (Maíz . We have observed in both components that the intensity of the absorption line He ii λ 4686 is greater than both He i λ 4471 and He ii λ 4542 (see Fig.  A1 ), a fact that is noted with a z qualifier of the spectral type (cf. Walborn 2009). Thus we classified the primary as O7Vz and the secondary as O7.5Vz.
In the past, other authors have classified these stars spectroscopically. Morrison & Conti (1978) observed that both stars are normal, with no conspicuous mass loss, and not far from the ZAMS. A02 showed that spectral types are O6.5V for the primary component and O7.5V for secondary. L07 concluded that the system could be a O6.5V + O7V, or O6.5V + O7.5V, perhaps O((f)) because they detected N iii λλ 4634, 40 and 41 in emission. We see some traces of a very weak emission around 4640 in a couple of FEROS spectra. In our disentangled primary-component spectrum, the absorption lines He i λ 4471 and He ii λ 4542 seems to have almost the same intensity. That is why we suspect it could be an O7V rather than an O6.5V star. For the classification of the secondary, we agree with the spectral type proposed by A02 and L07.
Projected rotational velocity
One of the stellar parameters required to mass determination is the projected rotational velocity v sin i of the binary components, since it is used to compute the internal structure constants (see Sec. 3.6) .
To estimate the v sin i, the spectrum of τ Sco has been convolved with rotation line profiles calculated for different projected rotational velocities. The He i λλ 4713 and 5015 absorption lines were selected for these measurements because they are isolated in the spectra and their Stark broadening can be considered as negligible (cf. Dimitrijevic & Sahal-Brechot 1990) . The full width at half maximum of intensity (FWHM ) of these lines in the convolved spectra of τ Sco were measured and a linear relation between FWHM and the v sin i was fitted supposing a rotational velocity very lower than the critical one (cf. Collins 1974) . Specifically it was found F WHM4713 = 0.0228 × v sin i + 0.219 and F WHM5015 = 0.0239 × v sin i + 0.277 A, into the interval 30 v sin i 100 km s −1 . These empirical regressions were used to convert the FWHM of each line measured in the disentangled spectra in a v sin i value.
Thereby we have computed v1 sin i = 71 ± 5 km s −1 and v2 sin i = 66 ± 5 km s −1 . Where the errors were estimated (Table  3) . Measurements from Table 2 are also represented (filled circles: primary radial velocities; open: secondary). φ = 0 corresponds to the periastron passage.
as half the uncertainty in the projected rotational velocity of τ Sco.
Other authors have estimated the v sin i of these stars, i.e. from IUE spectra, S97 have found v1 sin i = 85±8 and v2 sin i = 80 ± 6 km s −1 ; Morrison & Conti (1978) have obtained from the FWHM intensity of the individual profiles of He i λ 4471, v1 sin i = 65 ± 9 and v2 sin i = 69 ± 4 km s −1 ; and L07 determined v1 sin i = 73±7 and v2 sin i = 80±7 km s −1 using the profiles of the disentangled lines He ii λ 4471, He ii λ 4542 and Hβ. From the four independent determinations, it is clear that the projected rotation velocity of both stars is very similar (within errors). Our results compare better with the later ones.
Orbital solution
Our orbital solution was obtained using the RVs given in Table 2 as input for the GBART 5 code. The orbital parameters determined from the best-fitting are shown in the last column of Table 3 and depicted in Figure 1 . Our new orbital solution is close to the already published ones by S97, A02 and L07. The latter discussed about the comparison among them. We also found a non-negligible eccentricity, thus confirming its reliability. However, we point out the noticeable difference among the periastron longitudes (̟), a clear sign of apsidal motion, which will be analysed in the following.
Apsidal motion
Our orbital solution (Table 2) gives ̟ = 60 ± 2
• , a very different value than those found by A02 and L07 -two solutions based on observations overlapped in time-. We consider that this variation confirms the existence of apsidal motion in the system. To determine its rate, we have re-computed orbital solutions, fixing P = 2.95506 days and e = 0.090 (note that our values for these parameters do not differ significantly from those of S97, A02 and L07), to the previously published RVs. To do it we have grouped those data in four data sets according to the proximity of its observation date (see Table 4 ). It means we have joined together the data from A02 and L07, while we have not taken into account 4 data points from S97 between HJD 2444121.777 and 2445123.793. It is worth note that the zero point in RV does not vary, within errors, between the different datasets. We have considered each ̟i thus obtained as representative of the longitude of the periastron at an epoch ti equal to the mid-point time between the first and the last date of the observations in those particular dataset. Since the variation of ̟ in time seems to have a linear trend (see Fig. 2 ) we have computed a linear regression, which slope was considered as a first approximation to the AMR of the system:
We have also used the FOTEL code developed by Hadrava (2004) , which allows to solve a RV curve taking into account the apsidal motion. We have applied FOTEL to all the available RV (Table B1 ) using as initial values our set of orbital parameters (Table 3, col. "this work") and thė ̟ value just found. Permitting the code to fit all the parameters simultaneously, the fitting process converged to a set of orbital elements which agrees, within errors, with the values determined using the individual datasets. The AMR thus obtained waṡ
In the following calculations we have used for AMR the valuė
since it is the mean between (1) and (2), while we have adopted as its error the semi-difference among them. (This AMR corresponds to 12.1 ± 0.3 • yr −1 or alternatively to an apsidal period U = 29.8 ± 0.8 years). It seems to be the highest AMR ever measured in an O+O system, with the possible exception of DH Cep (HD 215835) whose 104.0 ± 8.6 109.6 ± 2.2 104.7 ± 0.5 113.5 ± 1.9 106.5 ± 0.4
11.1 ± 0.3 5.58 ± 0.13 5.51 ± 0.03 5.6 ± 0.1 5.66 ± 0.03
12.7 ± 0.7 6.40 ± 0.13 6.09 ± 0.03 6.6 ± 0.1 6.20 ± 0.03
2.5 ± 0.5 1.41 ± 0.07 1.26 ± 0.03 1.5 ± 0.1 1.34 ± 0.03
2.2 ± 0.3 2.23 ± 0.06( † †) 1.14 ± 0. 3.6 Calculation of the masses of the system employing the advance of the apside
As stated above (see Sec. 1), the measurement of the secular advancement of the apside allows for the determination of the masses of the components of the system even for the case of non-eclipsing binaries. The method to be employed below has been proposed and applied for the massive, non-eclipsing binary HD 93205 by B02 (see also Jeffery 1984 ).
As it is well known, the gravitational potential of each component of the pair is affected by the presence of the other star and also by its own rotation. If we consider only the lowest (quadrupolar) correction to the gravitational potential of each object, the theoretical advancement of the apside is given by the Eq. (14) of Sterne (1939) :
Here̟ is the AMR; Ω orbit denotes the mean orbital angular velocity; ki,j are the internal structure constants for the i-th multipolar term of the potential expansion (here i = 2) and j denotes the component of the pair (see below for details); G is the gravitational constant; A is the semi axis of the relative orbit; Mi, ai, ωi are the mass, mean radius and angular rotation velocity of the i-th star respectively. f2(e) and g2(e) are functions of the eccentricity e given by f2(e) = 1 + (1 − e 2 ) 5
and g2(e) = 1 (1 − e 2 ) 2 .
The first and second terms of the r.h.s. of Eq. (4) correspond to the contributions due to the primary and secondary stars, respectively. In each of these terms, the first term in the bracket is due to the tidal effect of one star on the other while the second one is due to stellar rotation.
where masses and A are in solar units. The internal structure constants ki,j are dependent on the structure of the stars. Most stellar evolution codes assume spherical symmetry, ignoring rotation. However, the departure from sphericity due to rotation modifies ki,j appreciably. Fortunately, Claret (1999) has shown that accounting for this correction is very simple, at least for i = 2. If we define [k2,j] sph as the internal structure constant corresponding to a spherical star, the corrected value of ki,j is given by
where Vj is the tangential velocity and gj the surface gravitational acceleration. We shall consideṙ
as an equation for M1 as described in B02 where the reader will find further details on the method. As discussed there, this method is model dependent, because ki,j evolves due to changes in the density profile of the star and, more importantly, aj also evolves. Notice the steep dependence of Eq. (4) with the value of aj. Thus, as a matter of facts, this method is age dependent.
In order to apply the above described method, we consider that both stars have the same age and are still burning hydrogen on their cores as it is indicated by spectral classification. We have computed solar composition stellar models with masses from 15 M⊙ to 40 M⊙ during core hydrogen burning in steps of 0.5 M⊙. These models include mass loss as in de Jager, Nieuwenhuijzen, & van der Hucht (1988) and overshooting as in Demarque et al. (2004) the rest of the code corresponds to that described by Benvenuto & De Vito (2003) for binary evolution.
We show, in Fig. 3 the Hertzsprung -Russell diagram for stellar masses in the range corresponding to the components of the pair with the evolutionary tracks calculated using these models. We set stellar ages to zero on the ZAMS. Also, we have computed the coefficient k2,j whose evolution, for different values of the initial mass is shown in Fig. 4 together with k2,j(R/R⊙)
5 , which appears in Eq. (4). Now, we are in a position to employ the secular advancement of the apside (Ωapse ≡̟) to determine the mass of the primary. A comparison of the theoretical results with Table 4 ) observational calibration. Vertical bars: lower limit: distance modulus from Mayne & Naylor (2008) . Upper limit: M V from Buscombe (1969) (see details in Sec. 3.7). Circles: components derived from apsidal motion rate (filled primary); error bars depict the age uncertainty propagated to masses.
observations is presented in Fig. (5) . For a given age of the pair, the mass value of the primary corresponds to the intersection of the theoretical curve with the horizontal line at Ωapse/Ω orbit = (2.72 ± 0.08) × 10 −4 . The advancement of the apside is due to ≈ 74, ≈ 23 and ≈ 3 per cent to tidal, rotational and relativistic contributions, respectively.
If we assume that the age of NGC 6530 is 1.5 Myr (see Sec. 3.7) the most probable mass value for the primary of HD 165052 is 22.5 ± 1.0 M⊙, where the error was estimated considering an age uncertainty of 0.5 Myr. Using the binary mass ratio q from our orbital solution we found that the most probable value for the mass of the secondary is M2 = 20.5 ± 0.9 M ⊙ .
As HD 165052 is a much closer pair than HD 93205, it is worth to analyse the possibility of considering contributions to the apsidal motion due to terms beyond the quadrupolar. These contributions have been given by Sterne (1939) . It is 
times the tidal term considered in Eq. (4). Considering the solution given by Eq. (9), we find that aj/A ≈ 1/3 whereas the ratio of the internal structure constants can be estimated by employing the Table 15 of Claret & Gimenez (1991) corresponding to a stellar model of 25 M⊙. It is found that k3,j/k2,j ≈ 1/3. Thus, the correction due to the first term beyond the quadrupolar one is of the order of 4 per cent. This is far smaller than the uncertainty in the theoretical AMR due to an error of 0.5 Myr in the age of the pair. This fact justifies the employment of Eq. (4) up to the lowest order contribution. The components masses that we have obtained are in agreement, within errors, with the spectroscopic masses derived by Martins et al. (2005) from a T eff calibration of O stars. In fact, they obtained 25.3 M ⊙ for an O7V star and 22.9 M ⊙ for an O7.5V with an uncertainty as high as 35 to 50 per cent. On the other hand, the masses calculated are close to the range of masses most reliable determined via detached eclipsing binaries for these spectral types. For example, the O7V stars V572 Car (= Tr16 104), primary, and HD 165921 (V3903 Sgr), primary, have masses Figure 5 . The secular advance of the apse as a function of the mass of the primary component of HD 165052 for different values of the age of the system, depicted in solid lines. The value corresponding to observations is denoted with an horizontal long dashed line. The value of the mass of the primary corresponds to the intersections: for ages of 0, 1, 2, 3, and 4 Myr the values for the mass of the primary are of 28.4 ± 0.7, 23.5 ± 0.5, 21.5 ± 0.4, 19.6 ± 0.3 and 18.1 ± 0.3M ⊙ respectively. Evidently, the uncertainty in the age of the system has a direct impact on the determination of the masses of the components of the system. of 23.5 ± 0.1 M ⊙ and 27.27 ± 0.55 M ⊙ respectively (cf. Fernández Lajús 2006 and Vaz et al. 1997) .
Nevertheless, the mass values we have derived from the apsidal motion rate are smaller than those estimated from photometric measurements and evolutionary tracks. We suspect that this difference should be mainly due to the large dispersion in the distance determinations of NGC 6530 found in literature, and probably also to the known mass discrepancy problem of O stars (cf. Massey et al. 2012) . Even so, when we plot in the H-R diagram (Fig. 3 ) the points corresponding to our evolutionary models for the age assumed and the masses calculated, we found that they are consistent with the luminosities calculated from the most recent determinations of the cluster distance.
Additionally, the inclination of the orbit could be estimated from our mass determination. Taken the M1 sin 3 i value from our orbital solution (Table 3) we derived i ≈ 23
• , a result consistent with the fact that eclipses have never been reported.
The employed model is also capable of determining the radii of the components, giving R1 ∼ 7R ⊙ and R2 ∼ 6R ⊙ .
These values are up to 30 per cent lower than those calibrated by Martins et al. (2005) . This fact has been already shown by Fernández Lajús (2006) . He analysed a sample of detached eclipsing binaries whose components are Otype stars lying near the ZAMS, i.e. V662 Car (= FO15 ), V572 Car, and V731 Car (= CPD-59 2635). The same feature was found by Vaz et al. (1997, for HD 165921) and by Freyhammer et al. (2001 , for V573 Car = CPD-59 2628 .
Furthermore, assuming this inclination and the radii of the components calculated with our models, from our orbital solution we obtain rotational periods of 2.0 and 1.8 days. It seems hence that rotation is not synchronised with orbital motion (P ≈ 2.96 d). We plan to face this question in a further work, once that we have studied the apsidal motion of our whole sample of systems.
Considering that the system is composed by two massive stars orbiting in a ∼3 day period, we explored the possibility of being in contact. Thus we calculated R1/a1 = 0.47 and R2/a2 = 0.40 and compared them with the actual effective radii of their Roche lobes RL (using the formula given in Eggleton 1983) which resulted RL,1/a1 = 0.75 and RL,2/a2 = 0.67. Therefore the stars are within their respective Roche lobes.
On the age, distance and luminosity of HD 165052
As we have seen (Sec. 3.6), the method described in B02 is particularly sensitive to the age of the binary system. In fact, the age of both stars is the parameter that introduces the largest uncertainty in the calculation of the masses. Quite fortunately, HD 165052 belongs to the open cluster NGC 6530. Thus, it is natural to consider that HD 165052 has the age of NGC 6530. In Table 5 we summarize the age determinations found in the literature and the main related parameters. van Altena & Jones (1972) based on the theoretical gravitational contraction isochrones of Iben (1965) determined for the cluster an age of 2 Myr. Kilambi (1977) using U BV photographic photometry estimated an age range of 1-3 Myr for most of the stars in the gravitational contraction stage. Boehm-Vitense, Hodge, & Boggs (1984) studying IU E spectra of the O-B stars and using theoretical evolutionary tracks inferred an age of ∼ 5 ± 2 Myr. Sung, Chun, & Bessell (2000) obtained U BV RI and Hα photometry of the cluster and comparing it with evolutionary models determined that the age of the most massive stars in the cluster is 1 -2 Myr. Damiani et al. (2004) identified X-ray sources in the cluster as 0.5-1.5 Myr age premain sequence stars with masses down to 0.5-1.5 M ⊙ and found evidence of an age gradient from northwest to south. The median age of stars in the central region of the cluster they have found was 0.8 Myr. Prisinzano et al. (2005) presented BV I photometry of the cluster and using evolutionary tracks found a median age of about 2.3 Myr. The most recent determination of the age of NGC 6530 is that of Mayne & Naylor (2008) who gave a nominal value of 2 Myr fitting main-sequence models to data from literature sources. On the other hand, L07 calculated that the circularization time of this system should be less than 33500 years, but it is still eccentric; so, it should be very young (or its eccentricity is due to another physical process). For our calculations we have assumed that the age of HD 165052 lies between 1 and 2 Myr. Thus, we have employed a value of 1.5 Myr with an error range of 0.5 Myr. This assumption is mainly supported by the works of Sung et al. (2000) and Mayne & Naylor (2008) .
It is worth mentioning that, apart from the works quoted above, other authors have determined the distance to NGC 6530 (see Prisinzano et al. 2005 , Table 1 and references therein) or the absolute magnitude of the system. Using these data, assuming the standard ratio of total to selective absorption R = 3.1 (whenever the authors did not estimated other value) and the bolometric corrections given by Martins et al. (2005, Table 4 ) for the binary components spectral types, we have calculated the intrinsic luminosity of each component. To do it, we have assumed V = 6.87±0.01, which is the mean value of the photometric measurements reported in SIMBAD database, and we have considered that the luminosity ratio L2/L1 could be taken from Martins et al. (2005, Table 4 ) observational calibration.
In this way, we have obtained 4.8 < log(L1/L ⊙ ) < 5.5 The lower value corresponds to the distance modulus m − M = 10.34 and color excess E(B − V ) = 0.32 determined by Mayne & Naylor (2008) 6 . The upper value corresponds to MV = −4.8 from Buscombe (1969) . These data are represented by the extremes of the vertical error bars in the Hertzsprung-Russell diagram in Fig. 3 . The horizontal error bars were traced at a luminosity level corresponding to the simple average of all the published photometric data. For the secondary star we obtained 4.7 < log(L2/L ⊙ ) < 5.4. The large range in our luminosity estimations arises from the differences between the distance moduli adopted by different authors.
In order to include the binary components in Fig. 3 we have assigned to each one the T eff from the observational calibration of Martins et al. (2005, Table 4 ) for its spectral type. The horizontal bar lengths indicates the dispersion calculated in the same work.
SUMMARY
We have observed the spectroscopic binary HD 165052 gathering a set of high-resolution and high-S/N spectra, from which we have measured the radial velocity of its components over its orbital movement. With these data we have determined the parameters of its current orbit confirming that it is eccentric, as has been realized by Arias et al. (2002) . Re-analysing together all the previously published radial velocity measurements, we have demonstrated the precession of the orbit, a fact suggested by A02. We have also determined by the first time de apsidal motion rate of the systeṁ ̟ = 0.0331 ± 0.0009
• day −1 which seems to be the highest value ever measured in an O+O binary system.
We have disentangled the components spectra and reclassified it, founding that both present the z spectral feature. Then, we classify the primary as O7Vz and the secondary as O7.5Vz.
Using the apsidal motion rate, with the method described in Benvenuto et al. (2002) , we have calculated the absolute masses of the binary components (M1 = 22.5 ± 1.0 M⊙, M2 = 20.5 ± 0.9 M ⊙ ). These masses lies close to those determined for eclipsing binaries of the same spectral types and compare well with those theoretically estimated in the Martins et al. (2005) calibration.
We have estimated the luminosities of the binary components, but unfortunately there is a large uncertainty in these calculations because of the large differences in the distances previously determined to the cluster NGC 6530. This is why the masses estimated from photometry and evolutionary models are very uncertain. Nonetheless, the masses that we have obtained from apsidal motion rate suggested that the distance to the cluster could be around the smallest determined until now. To solve this apparent inconsistency should be necessary to have new independent determinations of the distance to the cluster. 1.4 Figure A1 . HD 165052 primary (A) and secondary (B) star spectra resample to R ∼ 2500 (black) compared with that of the spectral standards HD 93146 and HDE 319703 A (red). It could be note the greater intensity of He ii λ 4686 absorption line (the z feature). The difference between the continuum level at bluer and redder wing of some lines is due to an artefact of the disentangling algorithm. Figures generated with MGB code ).
B2 Individual lines radial-velocity measurements
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